Hepatocellular carcinoma (HCC) is the commonest primary liver neoplasm that usually develop in the background of cirrhosis. Hepatitis C virus is endemic in Egypt and is the major cause of cirrhosis. Studying the characteristics of patients with HCC may help in clarifying the schedule for screening of high-risk patients for an early detection of HCC.
Introduction
Hepatocellular carcinoma (HCC) is the most common primary liver tumor and considered the third leading cause of cancer-related deaths in the developed countries [1] . Most of the HCC cases develop in the presence of cirrhosis related to viral hepatitis. In particular, hepatitis C virus (HCV) and hepatitis B virus infections are considered as major risk factors for HCC worldwide. However, recent studies reported increasing number of HCC in NAFLD [2] .
In Egypt, liver cancer constitute about 11.75% of all gastrointestinal tumors and 1.68% of total malignancies. Among Egyptians, HCC forms 70.48% of all liver tumors. HCC shows a growing incidence in Egypt as it represents the main complication of cirrhosis, related to chronic HCV infection. This may be because of the shift in the relative importance of HCV and hepatitis B virus as primary risk factors, and the improvements in diagnostic tools and screening programs [3] .
HCC may grow silently in patients with good hepatic function and escape early detection due to vague presentation and nonspecific symptoms. This may be attributed to limited surveillance resources in developing countries. In contrast, a more deterioration in clinical symptoms may occur in patients with impaired liver functions. In advanced stages, the patient may present with vague right hypochondrial discomfort or pain, tender hepatomegaly, cholestatic jaundice, and pyrexia of an unknown origin. Nonspecific symptoms of advanced malignancy, such as poor appetite, nausea, and weight loss are less frequently found. Sudden liver decompensation may occur in patients with unrecognized cirrhosis or known compensated cirrhosis [4] .
The diagnosis of HCC depends mainly on radiological studies as well as laboratory tests. The radiological techniques used in diagnosis, treatment planning, and follow up of HCC are ultrasonography (US), computed tomography (CT) scanning, and MRI [5] .
α-Fetoprotein (AFP) is the most frequently used serological marker for screening HCC in patients with liver cirrhosis. However, its sensitivity depends on the tumor size, where it is about 25% for lesions smaller than 3 cm and 50% for tumors larger than 3 cm in diameter. Other serum biomarkers and a new generation of immunoglobulin M immunocomplexes did not succeed in providing diagnostic accuracy. However, simultaneous assay of these markers in different combinations could improve sensitivity [6] .
In this study, we tried to clarify the risk factors, clinical, laboratory, and radiological features of HCC for an early detection in order to optimize the therapy.
Patients and methods

Patients
This is a retrospective, descriptive, cross-sectional study that was conducted on 492 patients attending to Hepatology Clinics, Specialized Medical Hospital, Mansoura University, from January 2015 to January 2017 for follow up of liver cirrhosis and were suspected to have HCC. All patients were subjected to physical examination with special stress on the presence of signs of decompensation as ascites, jaundice, or tremors. In history taking, age, sex, residency, occupation, smoking or ex-smoker, presenting complaint, jaundice, itching, abdominal pain, weight loss, history of previous hepatic encephalopathy, history of previous antiviral treatment, history of previous bilharziasis or antibilharzial, treatment and presence of comorbidities, such as diabetes mellitus or hypertension were evaluated.
Laboratory assessment
Complete blood count, serum creatinine, liver function tests with Child-Pugh classification, hepatitis B virus surface antigen, HCV Ab, and AFP were done for all patients.
Imaging studies
Evaluation of all patients with abdominal ultrasound and contrast-enhanced computed tomography (CEUS) was done. Diagnosis of HCC is made on presence of nodular lesion with arterial enhancement in the arterial phase and rapid washout in the portal phase. According to American Association for the Study of Liver Disease, every suspicious lesion in high-risk patients with suggestive US findings for HCC was evaluated. Furthermore, by multidetector CT scan or dynamic MRI with contrast, lesions that have the typical characters of HCC were identified, and the diagnosis of HCC was confirmed. Biopsy is not necessary for the diagnosis of HCC in a nodule greater than 2 cm at initial diagnosis, and is compatible with HCC after one dynamic study. According to radiology results, patients were divided into three groups:
(1) Group 1: patients with liver fibrosis.
(2) Group 2: patients with liver cirrhosis.
(3) Group 3: patients with HCC.
The three groups were compared with respect to clinical, laboratory, and radiological features. Group 3 is classified into five stages according to Barcelona Clinic Liver Cancer (BCLC). The classification and the five stages were compared. Evaluation of the patient included assessment of site of the lesion, number, size, vascularity, state of the portal vein (diameter and presence of portal vein thrombosis), presence of cirrhosis or ascites, size of the spleen, and presence of metastases, or lymph node affection.
Statistical analysis
Data were entered and statistically analyzed using the statistical package for the social sciences (SPSS; SPSS Inc., Chicago, Illinois, USA) version 20. Qualitative data were described as numbers and percentages with χ 2 -test used for comparison and Fischer exact and Monte Carlo tests were used when more than 20% of cells had count less than 5. Quantitative data were described as median and range for nonparametric data or mean and SD for parametric data after testing normality by Kolmogorov-Smirnov test. Kruskal-Wallis test and Mann-Whitney tests were used for comparison between groups for (nonparametric variables). Oneway analysis of variance test and Student's t-test (for parametric ones). Binary stepwise logistic regression analysis was used for prediction of independent variables of HCC from control. Significant predictors in the bivariate analysis were entered into regression model using forward Wald method. Adjusted odds ratios and their 95% confidence interval were calculated. Receiver operating characteristics curve for detection of validity and cut-off point of AFP in diagnosing HCC cases detect sensitivity at vertical axis and 1specificity at horizontal axis. P value less than or equal to 0.05 was considered to be statistically significant. All tests were two-tailed.
Ethics
The approval by Mansoura Medical Ethics Committee of Faculty of Medicine was obtained and written consents from patients participated in the study or from their family were also obtained.
Results
The study included 492 patients, 336 men and 156 women. Liver fibrosis was found in 92 patients, liver cirrhosis was found in 104 of cases, and diagnosis of HCC was zeroed on to 296 patient. There is statistically significant difference in age and sex distribution between the three groups where HCC group is more expressed in males with older ages. In contrast, there was no difference with respect to residency or occupation ( Table 1) . The clinical features of the studied groups are shown in Table 2 .
The laboratory results of the studied groups showed statistically significant difference between HCC group and the other groups with respect to hemoglobin level, white blood cells count, platelet count, aspartate aminotransferase (AST), alanine aminotransferase, albumen level, serum bilirubin, international normalized ratio, and AFP ( Table 3 ). The distribution of patients with HCC according to There is a statistical significance between a and b. a,c There is a statistical significance between a and c. b,c There is a statistical significance between b and c. *P value is significant. Distribution of studied hepatocellular carcinoma cases according to Barcelona Clinic Liver Cancer staging. BCLC staging is shown in Fig. 1 . The laboratory characters of HCC stages according to BCLC staging is shown in Table 4 where there is no statistically significant difference between stages except for serum albumen and bilirubin. Table 5 assess the validity of US and CT in diagnosis of HCC. The sensitivity and specificity of AFP in differentiating HCC cases are shown in Fig. 2 and Table 6 .
On logistic regression analysis of risk factors for prediction of HCC cases, it was found that age greater than 58 years, females, hypoalbuminaemia and AFP greater than 11.2 can predict 76.3% of HCC cases (Table 7) .
Discussion
In Egypt, it is believed now that HCC is one of the common malignancies and a leading cause of death due to high prevalence of cirrhosis related to chronic HCV.
In previous years there is an increase in its incidence and it is expected that the number of cases continues to grow.
In our study, we found that 40.5% and 17.9% of HCC cases were diagnosed at stages C and D according to BCLC staging, respectively (Fig. 1 ). This is in contrast to a multicenter study in Spain where 49.8% of 705 cases with HCC were in the early stage A, 19.8% in intermediate stage B, 18.8% in advanced stage C, and 11.6% in terminal stage D according to the BCLC classification [7] . This may be attributed to poor surveillance of our patients in addition to faults in US detection of small lesions because US is operator dependent. The limited treatment options available for these HCC stages emphasize the importance of detection of HCC cases at an early stage to maximize response to the therapy. This purpose starts from increasing awareness of our physicians about special characters of our patients with HCC attempting to clarify a more accurate schedule for surveillance of patients who are at increased risk of HCC.
The current study also showed that 76.4% of patients diagnosed with HCC were males with a mean age 58 years (Table 1 ). This is in agreement with many extensive studies as Carrilho et al. [8] who conducted a multicenter survey on 1405 patients with HCC over a 6-year period in Brazil, they found that males constitute 78% of their patients. Also, a study by Alves et al. [9] involving 210 patients with HCC reported that 83.3% of patients were men (76.6 and 83.3%). GonÇAlves et al. [10] calculated a ratio of 3.4:1 men to every woman in another multicenter survey over a 3-year study period. This sex distribution can be attributed to high prevalence of risk factors like smoking, DM, HCV, and industrial exposure to aflatoxins in males in addition to possible role of sex hormones.
In Egypt, the limited resources and increased burden of high number and growing incidence of HCC cases creates a big problem of how to deal with this gush of cases specially after mass treatment of chronic HCV with direct acting antiviral (DAAs). In our study, we found statistically significant association of HCC with previous anti-HCV treatment with DAAs (72.3% of cases) in comparison to the other two groups with P=0.01 (Table 2) suggesting the role of DAAs in HCC development. This runs parallel to recent CT, computed tomography; US, ultrasonography.
Figure 2
Sensitivity and specificity of α-fetoprotein in differentiating hepatocellular carcinoma cases. reports from Europe that showed sustained recurrence of HCC in the short term follow up after treatment with DAAs, which has been hypothesized to be due to the rapid decline in HCV load brings about a misbalance of HCV stimulated immune control that allows tumor clones to emerge [11, 12] . In contrast, other studies do not support this finding [13] [14] [15] . This disagreement may be related to the difference in study design or treatment options to which those patients were exposed.
On analyzing laboratory characters of the studied groups, we found statistically significant association of HCC with high AST, thrombocytopenia, hypoalbuminaemia, increased bilirubin, and prolonged prothrombin time with P less than 0.001 for all parameters (Table 3 ). These findings seem logical because HCC often develop in a background of chronic liver disease and these parameters are used to stage chronic liver disease either through Child-Turcotte-Pugh score or model for end stage liver disease score. This runs parallel to El-Serag [16] and Forner et al. [17] , who concluded that cirrhosis, which is the most important risk factor for HCC is present in 80-90% patients with HCC. The accumulated risk at 5 years for the development of HCC in cirrhotic patients ranges from 5 to 30% depending on the etiology of cirrhosis, ethnic group, region, and the stage of cirrhosis. The risk of HCC increases in patients with uncontrolled liver cirrhosis [18] .
In our study, the statistically significant association of HCC with high AST in comparison to the other two groups has an important significance that HCC is usually associated with marked degree of fibrosis as AST is incorporated in almost all fibrosis scoring systems like AST-platelet ratio index, FIB-4 index, and Forns index and hence, when AST increase logically these scores will also increase and hence reflect marked degree of fibrosis. This is in agreement with Toyoda et al. [19] who concluded that Forns index, especially when assessed before anti-HCV therapy is a useful laboratory liver fibrosis index for identifying patients less likely to develop HCC after sustained virologic response. Furthermore, this index can be used as one of indicators to consider the termination of surveillance for HCC after the eradication of HCV [19] .
In our study, we evaluated the validity of US and CT scanning and AFP in diagnosis of HCC. We found that US has sensitivity of 85.2% and specificity of 92.6% with 88.4% accuracy whereas CT scanning has sensitivity of 99.3% and specificity of 83.9% with 96.6% accuracy ( Table 5) .
US is the most common available imaging technique used for evaluation of abdominal organs as it is noninvasive and relative low in cost. The accuracy of detection of HCC by US varies largely and in patients with cirrhosis, its sensitivity is about 33-96% [20] with specificity reaching over 90% [21] . Detection of small HCC foci in cirrhotic liver may present as a challenge, especially in presence of regenerative nodules. Therefore, it is of great importance, that US should be performed by expert and well-qualified personnel using optimal equipment, preferably in dedicated centers. In comparison to conventional gray-scale US, CEUS provides higher diagnostic efficacy in differentiation of benign and malignant focal liver lesions, often comparable to that achieved in MRI [22] . In addition, US sensitivity decrease with small lesions less than 2 cm and this is what drives Hennedige and Venkatesh [23] to recommend triphasic CT scan or MRI to evaluate lesions less than 2 cm in high-risk cirrhotic patients to rule out HCC.
Observational cohort and case control studies have demonstrated that the patients benefit from surveillance. The expected benefit come from the fact that patients diagnosed early are candidate for better treatment options like resection or liver transplantation. This motivated some but not all professional societies, such as American Association for the study of Liver diseases to recommend surveillance for patients at high risk of HCC [24] . The AFP is the commonest tumor marker used for this purpose. However, its sensitivity ranges from about 25% for lesions smaller than 3 cm to 50% for tumors more than 3 cm in diameter [25] . In the current study, we found that AFP has a sensitivity of 81.1% and a specificity of 71.9% with 11.2 ng/dl cut-off values ( Fig. 2 and Table 6 ). Trevisani et al. [26] , Marrero et al. [27] and Lok et al. [28] investigated the accuracy of AFP as a serum biomarker for early detection of HCC with cut-off values between 10 and 20 ng/dl, they found its diagnostic sensitivity is about 60%. This difference may be related to differences in size of tumors, etiology of cirrhosis, or method of AFP assay.
EASL recommend screening and follow up of cirrhotic patients with Child-Pugh A, B and C, and who are awaiting liver transplants, patients presenting with chronic hepatitis C, and advanced liver fibrosis. Screening should include those receiving antiviral therapy, especially for chronic hepatitis C patients who have developed cirrhosis, regardless of sustained virologic response during or after termination of the course of treatment [29] .
The purpose of screening of patients at high risk is to reduce mortality by early detection and implementation of effective therapy. This purpose is achieved when we catch single foci smaller than 2 cm in diameter, which exhibits a better prognosis and less than 20% risk of hematogenous spread [30] .
In our study, we tried to detect patients with liver cirrhosis who are at highest risk to develop HCC by binary logistic regression for prediction of HCC cases, we found that male patients aged more than 58y with hypoalbuminaemia and AFP greater than 11.2 ng/dl are at a higher risk to develop HCC more than other patients with 76.3% predicted ( Table 7 ). This appears logical because advanced age and being a male are standard risk factors for majority of cancers, where hypoalbuminaemia reflects the presence of advanced liver disease, which is widely accepted as the most important risk factor for HCC [31] . Our findings support this, where hypoalbuminaemia is more pronounced with advancing stage of HCC (Table 4 ). Finally, we can assume that we should screen liver cirrhosis in male patients aged more than 58 years with hypoalbuminaemia and AFP greater than 11.2 ng/dl at closer periods and better with contrast-enhanced technique.
Conclusion
We concluded that, screening patients with liver cirrhosis who are males aged more than 58 years with hypoalbuminaemia and AFP greater than 11.2 ng/dl for HCC should be monitored at close quarters with contrast-enhanced technique either CEUS or CT scan.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.
